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Abstract: Three-dimensionally ordered macroporous (3DOM) composite Ag/ZrO,-Ti0, was prepared by the sol-gel
method using a polystyrene (PS) latex sphere as the template. The title material was characterized by FTIR, XRD,
XPS, TEM, N, adsorption-desorption and SEM-EDS. The results show that the title composite Ag/ZrO,-TiO, is in
anatase crystalline structure, and the silver species in the Ag/ZrO,-TiO, is metallic Ag’. The composite material is in
3DOM structure with an average pore diameter of 120 nm. The pore wall is closely stacked by the Ag/ZrO,-TiO,
nanocrystals, and the macroporous shrinkage rate is ca.40%. The Results for photocatalytic degradation of dye and
salicylic acid under UV light irradiaton show that the activity of 3DOM Ag/ZrO,-TiO,is better than that of Degussa P-
25, Ag/Zr0,-TiOand 3DOM ZrO,-Ti0O,, and the degradation rate of methyl orange is 80.1% within 90 min.
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Table 1 BET surface area, average pore diameter and pore volume of Ag/ZrO,-TiO, #1 3DOM Ag/ZrO,-TiO,

Sample Sper / (m?-g™) Pore diameter / nm Pore volume / (cm*-g™)
Ag/Zr0,-TiO, 174.2 4.5 0.24
3DOM Ag/Zr0,-TiO, 182.0 3.6 0.19
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Fig.6 SEM images of PS(A-B) and 3DOM Ag/ZrO,-TiO,(C-D)
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Fig.7  EDS spectrum of the composite 3DOM Ag/ZrO,-TiO,
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Table 2 Contents of O, Ti, Zr, Ag elements in the synthesized composite 3DOM Ag/ZrO,-TiO,

Element Weight / % Atomic fraction / %
(0] 21.14 4891
Ti 52.23 40.60
Zr 23.13 9.39
Ag 3.20 1.10
total 100.00
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Kl 8 (b)H —In(C/C,) 5 B2 B I 8] ¢ A< 5t 2 P

RFR, XU YLRL Y RS 0 R A 30 A0 T — 9 N
e, ZiH5H 3DOM Ag/Zr0,-TiO,, Ag/ZrO,-TiO,
3DOM ZrO,-TiO, T 8 P-25 158 &b ELfif (4 ' 4 1k B
fifk F R RS 11 2 UL S 0 AR B4 il 0.017 52,
0.004 553.0.006 402 .0.001 396 F1 0.000 942 4 min™',
8(c) /& 3DOM Ag/Zr0,-TiO, %5 A A £ [ ik Y L 4
VA5 WRAE I B 7 B ) 25 b i WSO 1% 181 AL 8(c)
T LA H | B 55 A/ 01 BT IR 1) F 98, Y S 4
fiff R A Y R A ) [R] 35 2] 90 min S5, A Y
Wk it 34 80.1% .,

Rt — LB MR 3DOM Ag/Zr0,-TiO, Y
L TERE , FRATIEAE EAMDE IS T 4T T 3DOM
Ag/Zr0,-TiO, X S [ 25 ¥ Yoot R 7K A7y 2 O A AL 15 7
Mseg, Hd MO A AE X0 Rl L5,
NR JZ2 4544 ,RB NG YL, 45 R1 DA 8(d),
&l 8(d) 7 ,4 AL ELMO \RB . XO #1 NR) Fl7K 4% KR
Poul R R R B R, Horh MO 7E 90 min PN B B
MR 5 RB A1 NR AH w22 | ol Re i SR A . —
17, MO (918 045 1 SRR e | W ik e ufe 3 o — i
H1 T MO TEGAEAL 520 bW PR A 55, T i B B A
F A AR B 9 A 9 53 A1 AR SCk R K A R AE R
— MR, HBZESE 3DOM Ag/Zr0,-TiO, 1E

L0~ iy v . @] = Direct photolysis (b) o8 - © = (d))
LR S * 1 L6 [ «3DOM Ag/ZrO,-TiO, 0 min \
038 . R 43DOM ZrO,-TiO, 506 5 min 08 A N\
S v _ 12| vAg/Z10,-TiO, 8 1(5) i ——
_06 S «P25 g 20 min 506 R
O S 504 30 min <
U 0.4Fe-Direct photolysis * =707 [ 40 min Co4t
+3DOM Ag/Zr0,-TiO, 2 gg min [=XO0
02 -+ 3DOM Zr0,-TiO, 04} <02 o5 min 02| Mo
v Ag/Zr0,-TiO, . =y \ 90 min +NR A
0.0P23 ) 0.0 ket S e —— 0 \ 0.0 L<RB, S 1
0 10 20 30 40 50 60 70 80 90 70 10 20 30 40 50 60 70 80 90 000300 400 500 600 700 80 0 10 20 30 40 50 60 70 80 90

t/ min t/ min

I 8

Wavelength / nm / min

(a) A~ [T AHE AL 0] 5 0 S A TP A8 R 7 14 () AS ) A48 A 70 58 S0 DI At Ak TP BE A 3l ) 27 25 S 1AL (c)3DOM. Ag/Zr0,-TiO, %85k

St KA TR 4 58 0~ T LIRSS 5 (d)3DOM Ag/Zr0,-Ti0, 58 AN i A K ik Gk R K A7 2 45 1 1A

Fig.8

(a)UV-light photocatalytic degradation methyl orange profiles with different photocatalysts ; (b)UV-light photocatalytic

degradation methyl orange kinetics with different photocatalysts;(c) UV-Vis absorption spectra of 3DOM
Ag/Zr0,-TiO, UV-light photocatalytic degradation methyl orange; (d)Results of 3DOM Ag/ZrO,-TiO, UV-light

photocatalytic degradation for dyes and salicylic acid
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